Abstract. In the present paper local constrained controllability problems for nonlinear finite-dimensional discrete system with constant coefficients are formulated and discussed. Using some mapping theorems taken from functional analysis and linear approximation methods sufficient conditions for constrained controllability are derived and proved. The present 'paper extends the controllability conditions with unconstrained controls given in the literature to cover the nonlinear discrete systems with constrained controls.
Introduction
Controllability is one of the fundamental 'concept in mathematical control theory. Roughly . speaking, controllability generally means, that it is possible to steer system from an arbitrary initial state to an arbitrary final state using the set of admissible controls. In the literature there are many different definitions of controllability which depend on a class of dynamical system 123, [3] , [4] . Up to the present time the problem of controllability in continuous and discrete time linear systems has been estensively investigated in many papers (see e.g., [2] , [3] , or [4] for the extensive list of publications). However, this is not true for the nonlinear systems specially with constrained controls. Only a few papers concern constrained controllability problem for continuous or discrete nonlinear or linear systems. In the present paper local constrained controllability problems for nonlinear discrete system with constant coefficients are formulated and discussed. Using some mapping theorems taken from 
Preliminaries
Let us consider general nonlinear discrete system with constant coefficients described by the difference equation
where: irz Z' is a set of nonnegative integer numbers, x(i)ER" is a state vector at the point i, u(i)eR"' is a control vector at the point i, E R" x R"' + R" , is a given function.
Let UCR" be a given arbitrary set. The sequence of controls up = {u(i); O<i<p , u(i)EU} is called an admissible sequence of controls. The set of all such admissible sequences of controls forms so called adrmssible set of controls U, . In the sequel we shall also use the following notations: Qo c R"' is a neighbourhoad of zero, U' c R" is a closed convex cone with vertex at zero and U' O=U' n Qo.
The initial condition for equation (2;l) is given by
where x,, is a known vector.
. .
For a given initial condition (2.2) and for an arbitrary admissible sequence of controls there exists unique solution of the nonlinear difference equation (2.1), which may be computed by successive iterations. +stead of the nonlinear discrete system (2.1), we shall also consider, associated linear discrete system with constant coefficients described by the following difference equation
, where A is nxn-dimensional constant matrix and B is nxm-dimensional constant matrix. 
Main results
In this section we shall formulate sufficient conditions of local U-controllability in a given interval [O,p] and different sets U for the nonlinear discrete system (2.1). j It is generally assumed that:
1. f(O,O)=O, 2. function f(x,u) is continuously differentiable with respect to all its arguments in some neighbourhood of the point zero in the product space RnxR".
Taking into account the assumption 2. let us introduce the notations for partial derivatives of the function f(x,u).
Lvhere A are nxn-dimensional constant matrix, and B is nxm-dimensional constant matrix. Therefore, using the standard methods, it is possible to construct linear approximation of the nonlinear discrete system (2.1). This linear approximation is valid in some neighbourhood of the point zero in the product space RxR"', and is given by the linear difference equation ( 
